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I. Introduction

The development of numerical measures for Equal Employment Opportunity (EEQ)
policies analysis must include knowledge of the external labor market. In
addition to comparisons with more general civilian labor force (CLF) data,
comparisons are needed with the relevant labor force (RLF) data. The use of
these measurements in connection with Title VII of the Civil Rights Act of 1964
touches on the most difficult and fundamental issues of EEQ. Discussion of the
implications for the management of and accountability for EEQ goals is discussed
by Niehaus and Nitterhouse (14). This report concentrates on the computational
issues of estimating relevant external labor markets by race, or national origin
and sex (RNS) groups. Also included are an initial set of local and national

RLF data for the Department of the Navy U. S. civilian labor markets.

II. The Labor Market Analysis Methodology

The external labor market analysis which is being used seeks to match jobs
with people as shown in Figure 1. The initial step in the process is to specify
the key characteristics of jobs (which in this case are particular to the

Department of the Navy). Data on the external civilian populations for the

undertake the prescribed work.

For a discussion of the use of computer-assisted human resources planning
techniques as applied to EEO see Chapters III, IV and XIII of Niehaus (13)

2The initial technical discussion of the Navy's EEQ relevant labor force
(RLF) studies are provided in Atwater, Niehaus, and Sheridan (2), (3). Also see
Chapter IV of Niehaus (13)
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The jobs are grouped into occupational and pay level categories. The
initial version of the analysis uses major occupational groups which are
consistent with the Professional, Administrative, Technical, Clerical and Other
General Schedule (PATCO) coding scheme of the U.S. Office of Personnel Management
(OPM).  Since over 90% of the Navy's Professionals (i.e. jobs normally requiring
a bachelor's or professional degree for entry) are scientists and engineers, the
Professional category is further divided into two groups: Scientists and
Engineers and Other Professional. In addition to the PATCO related white collar
jobs the Navy has established two additional major occupation groups (Craftsmen
and Operatives, and Laborers) to cover the large (over 130,000) blue collar

civilian work force.

Grouping of the wage or pay levels was also done. For the white
collar (General Schedule) groups, this was done as GS 1-4 ($7,210-13,064 in
October 1979); GS 5-8 ($10,049-20,049); GS 9-12 ($17,035-32,110); GS 13-15
($29,375-50,112) and GS 16-18 (now Senior Executives (SES) $47,889-50,112).
Blue collar (ungraded) levels are Apprentice, Semi-skilled, Journeymen, Leader
and Supervisor, with the prevailing local wages applying. It should be noted
that the pay levels overlap so that persons could be "available" for more than
one job. Thus, jobs are also characterized by a wage or salary band. A
craftsmen and operatives apprentice job which pays a minimum of $5.00 an hour and

a maximum of $9.00 an hour would have a wage band of ($5.00-$9.00).
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1I1. Labor Market Geographic Area Methodology

Geographic and educational criteria were determined for each of the major
occupation groups and grade/level groupings. Once constructed, these criteria
were checked with Navy civilian personnel staffing experts. The occupation

education requirements are clear for the Scientists and Engineers and Other

Professional job categories. Also the geographic area is national since the U.S.
0ffice of Personnel Management registers are national and the student bodies of

many professional schools and universities are drawn from diverse areas.

The Administrative job category criteria change as one moves up the career

hierarchy. At the entry levels the labor market is local or regional depending

on the type of administrative job involved. Educational requirements can also
vary considerably with on-the-job experience substituted for formal education.
As one moves up to higher grades, the criteria becomes broader indicating the
enlarged recruitment area and the need for more qualifications. The Technical
Job categories for the Navy are essentially two different labor markets. At the
high end the job content approaches that of a highly specialized professional.
This is particularly true for the Navy since there are a considerable number of
draftsmen, engineering and electronics technicians in the laboratories. The

Clerical occupation labor market is locally oriented. The Other General Schedule

occupations are a mixture with the greatest proportion being firemen, guards, and

police. In most cases the labor market for the blue collar jobs is local.
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Considerable effort was expended to define precisely the geographic areas of

the local labor markets for each Naval installation with over 200 civilian
employees. The specification of geographic area is of particular concern to the
Navy since in many cases the concentrations of installations are at the edges of
Standard Metropolitan Statistical Areas (SMSA's) or in isolated locations. For
example, Mare Island Shipyard draws its workforce from a combination of counties
from the Vallejo-Fairfield Napa SMSA and the San Francisco-0akland SMSA. A
sample of new hire or accession data for FY 78 was collected by Zip Code. A
minimum of 500 records were collected for each Navy Tocal labor market. For
local labor markets where there were significantly less than 500 new hires, a
percentage (35, 50 or 100% depending on required sample sizes) of the total Navy
work force in an area was included in the data collection. Zip Code data on

35,000 of the Navy's 280,000 U.S. civilian employees was eventually collected.

The Zip Code data was then matched with the counties of the local areas.
The matches then were reviewed using a Rand McNally Road Atlas coupled with a
Department of Defense map of major installations. Any anomolies in the local
recruitment data were then corrected so that equidistant areas would be accorded
equal treatment. For very Tocal jobs such as the clerical and blue collar
occupations the recruitment area dropped off at 15-20 miles with high
consistency. This distance factor will become even more of an indicator of the
local labor market with the increases in commuting costs due to the increases in
gasoline prices. The current Navy local labor markets are provided in Appendix

A.

3For a discussion of the successful use of applicant flow data to map a re-
cruitemnt area in connection with a discrimination suit see Bloch and Pennington (5)
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In addition to Zip Code, occupation, and grade, data was collected on years

cd

of education and employment status at time of hire. The education data is being
used to evaluate the years of education normally required for a specific type of

job. In all non-professional job streams, no minimum educational requirements

are set at the entry levels. This ensures that opportunities for entry into Navy
employment are evaluated to include those with less than a high school

education.

ﬁ. The data on employment status at time of hire covers: (1) unemployed, (2)

‘ employed, private sector, (3) employed, state or local government, (4) employed,
Federal government, and (5) not in the work force (i.e. in school, etc.). The
employment status at time of hire data is also being used to estimate the

percentage of Navy employees which were hired from the Federal work force.

IV. The Relevant Labor Pool Methodology

The relevant labor pool from the civilian population can be depicted as

shown in Figure 2. The complete circle represents the civilian population of a

F Dt S e e
e . .,

labor market with the part of the circle on the left representing the civilian

labor force (CLF) as defined by the U.S. Labor Department. The rectangle

indicates the relevant labor pools for a particular job category. The relevant

T Y
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labor pool consists of qualified and qualifiable applicants who are: (1) workers
in comparable jobs and (2) unemployed or part-time workers in comparable jobs and

(3) persons not in the labor force, such a discouraged workers and those who had

Jobs in the past five years with qualifiable skills. It is noteworthy that for

some job categories, the inclusion of non-worker data adds as much as 50% to the

representation of minorities and women.

Measurement of those who are to be included in the relevant labor pool is
done using data obtained from: (1) the Public Use Sample (PUS) of the 1970
Census; (2) the 1976 HEW Survey of Income and Education (SIE); and (3) the 1978
Current Population Survey (CPS). (In 1981, these data sources will be replaced
by the 1980 Census). For those in the civilian labor force the data on persons
can be matched directly to the jobs using an economic analysis technique called
the reservation wage. It was first developed in the 1930's and more recently

extended by researchers at the Rand Corporation and at various universities.

Workers who have earned wages that fall within a defined Navy jobs's wage

band are said to be wage available. For persons who are not currently working,

an “"expected" or reservation wage is calculated and used to match up with the

Navy s offered wage band. The reservation wage is defined as the minimum wage

needed to attract a person to begin work in a defined job. This method says

that:

Al aaas e B et e a8 o (b Saim k- do

4See Robbins (15)

5See Atwater (1), Coaan (6), Gronau (6), (7) Hanoch (9), (10) Heckman (11),
(12), and Welch and Kosters (16)

6See Atwater and Sheridan (4)
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(1) An employed person will not changes jobs if what is perceived as

the "expected wage" is less than he or she is earning.

(2) A person without a job will not take one that offers a lower

expected wage than what he or she gives up and expends by working.

The accuracy of analysis based on the reservation wage principle requires
only that persons act as though they consciously calculate expected wages. The
statistical procedure used is a refined version of regression analysis. It
begins with the public data files excluding no potential worker. A first
regression analysis is made using education, experience, and wage data to
estimate market wages. These results in turn are used with additional data on
hours of work, wages, number of children, alternative wages, and education, to
estimate annual hours of work. This second set of results is then compared with
Navy data to estimate the value of time for the RNS grups. These data in turn
are multiplied by Census Bureau population weights to obtain the potential

available for specific job category.

The relevant labor pool includes persons who are unemployed, workers who are
employed part-time and persons who are not in the labor force (ex. housewives and
discouraged workers) as well as current workers in comparable jobs. Thus,
qualified or qualifiable non-workers are counted in developing the affirmative
action standards. Only persons who are institutionalized (in hospitals or penal
institutions, or are presently in school) or are under 16 years of age or over 65
years of age are excluded from the matching or sorting process. Both workers and

non-workers are processed through the same three step sorting sequence.

ZF?r the underlying mathematics for the Navy application, see Appendix
A of (3
’ 9
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Workers and non-workers who meet the wage criteria are then sorted against
the educational and occupational skill/experience requirements. Because wage
bands, skill requirements and educational factors are overlapping across Navy

jobs, persons are often available for more than one specified job.

The labor market analysis reflects projected changes in each identified

labor market. Base calclations for 1970, 1976 and 1978 are provided so that
changes in the availability of women and minorities can be tracked and projected
out to 1983. For example, if 25% of women who had children under the age of 6
were available for a Navy job in 1970, and 50% were available in 1978 the
projected figure in 1983 using the regession equation would be over 65%. This

projection process is an additional affirmative action aspect of the RLF method.

In the analysis, both the existing workforce as well as the new entrants
must be used to make the supply ratio calculations. For example if 20% of the
graduates in 1981 professional occupation were projected to be women (say
2000/10,000) and 10% (or 10,000/100,000) in the 1980 existing workforce are
women, then the RLF standards for 1981 would be 12,000/100,000 or 10.9%. (This

assumes 10,000 persons left the occupation).




Other pertinent data such as increased college enrollments of minorities and

women are also factored into the calculation of future RLF standards. For
example, since engineering school graduates are becoming increasingly represented
among women and minorities, even larger proportions are factored into the 1983
RLF supply ratios. When the 1980 Census data becomes available it can be used to

update the projections.

V. The Matching Process

The first step of the matching process is to extract from public file (i.e.
Census, etc.) necessary data for the geographic area involved. The national data
are the same for all Navy labor markets. The local data cover the areas
determined by the previously described Zip Code study. Figure 3 provides the
designation of jobs as being local or national. In later versions data for

regional labor markets will be incorporated.

The matching process to determine who is available for a specific Navy job
uses three sorting criteria. These are: a wage factor, an occupational

skill/experience factor, and an education factor. For craft journeyman

positions, three illustrative criteria might be: (1) ($8.00-$15.00) per hour

Com i S
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U. S. NAVY GEOGRAPHIC CRITERIA FOR
LABOR MARKET SUPPLY RATIOS
GENERAL SCHEDULE

B
‘..

GS 1-4 5-8 9-12 13-15 16-18
Scientists and
Engineers - National] National | National | National |
Other - Nationali; National | National | National
Professional '
Administrative Local Local Local National National
Technical Local Local Local Local -
Clerical Local Local Local - -
Other Local Local Local - -
UNGRADED
Helper &
Apprentice | Semi-Skilled | Journeymen | Leader | Supervisor
Craftsmen
and Operatives Local Local Local Local Local
Gardners
and Laborers - Local - Local Local
Figure 3
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wage band, (2) previous craft work experience required and (3) no specified
minimum years of completed education required. Persons who meet the criteria for

a specific job are counted in the "available" or relevant labor force.

An example of the sorting process is shown in Figure 4. Here, are three
individuals (Census I.D.'s 305,415, and 2012) and one job (paying $6.00-$14.00
per hour, requiring 16 years of education (a college education, with a background
in science). A1l the individuals obtained in step one are run through a decision
table for the job as shown in step two. In this case, Census 1.D. No. 2012 is
the only one which fits all the required match. In an actual application, all

persons in a given labor market are run against all jobs. The result is the

establishment of the proportions of the "available" force by RNS group for a

specific set of jobs. If 500 persons are “availaﬁle“ for a Navy job and 100 are
black females, then the proportion of black females would be 20%. The available
external group of persons for a Navy job is referred to as the relevant external

labor force (RLF). The RNS proportions are used as RLF numerical standards or

measures for which internal adjustments are made and minimum EEQ goals are

generated for each Navy job.

VI. Navy External RLF Data

Data for the Department of the Navy labor markets as of 1979 are provided in
Appendix B. Similar data has been projected for 1983. It is emphasized that
these data are particular to Navy civilian jobs and may not apply to

organizations with different occupation and wage distributions.

13
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EXTERNAL RELEVANT LABOR FORCE (RLF)
i METHODOLOGY
!
i

:. I. Obtain the People Date for the Georgraphic Area Involved

CENSUS RACE/
I.D. SEX NAT. OR. WAGE EDUC OCCUPATIO!
b | [ 305 M Black $5.50 13 Carpenter
L | 415 F White 7.00 12 House Wife
b 2012 M Asian 12.00 16 Scientist
{ - 4
-

. |
1g II. Run the Process for each Job Category

JOB
SORT CRITERIA DESCRIPTION INDIVIDUALS
#305 #415 0
age Sort $6.00-%14.00 YES YES YES
Education Sort 16 NO NO YES
Occupation Sort] Scientist NQ - YES
Available NO NO YES
| 2
i (Count)
A III. Obtain the Proportions

Count all "available" persons for each job and nrovide the
RNS proportions for the specific job categorfes.

T e At R it i A T T e ]



As an aid to interpreting the data in Appendix B, it is useful to examine
some of the data more closely. In almost all of the data, at least some shift
towards minorities and women are shown over time. This indicates their increased
availability for participation in the complete spectrum of Navy jobs. This is
shown, for example, in Figure 5 which displays national data for scientists and
engineers. These data for the external wage bands are equivalent to the wage
bands of GS 5-8, GS 9-12, and GS 13-15 levels respectively. The 1978 data are
actual and the 1983 data are projected. In this five year period a strong shift
towards minorities and women is projected. For example, in the GS 5-8 category
the availability of white males will shift on a proportionate basis from 82.7% to

74.0% as the other RNS categories increase.

Similar shifts towards minorities and women can be seen in the local data.
Figure 6 provides the projected 1979 and 1983 local relevant labor force (RLF)
data for the San Diego Navy labor market. It is clear that the dynamics of
increased opportunties are beginning to be reflected in the composition of the

work force.

VII. Future Research

The data in Appendix B are the first set of RLF data the Navy has had for
use in connection with EEO policy development. One of the objectives in
publishing the data is to invite review by others to assist in their improvement.

The use of the RLF data is only part of an affirmative action system.
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803 SAN DIEGO NAVY LOCAL LABOR MARKET
GENERAL SCHEDULE (WHITE COLLAR)

MALE

PROJECTED RELEVANT LABOR FORCE (AS OF 1978)

JOB

Bl o oo o~ 2K = IR ¥ = R o J 2N TR~ G OO0 Mmoo Io

E oo (=N oo ™M oo —c ~—r— ~— oo (=N =)

(=]

% [ TS W S S wo N o0 MmMw ™myp MmO

; oo [ N ] [ Y o] N o N N ™M — - [N o) oo oC

5 M~ - 0o o)~ wno Do X o oo [Te X ~ O ™ 0 <t o

5 N o~ OO nww oo O~ NN N oo oo

©

'I:I_.l [Ty} O r— ~ oy [l =] no ~No— N — -0 o ™ o~

= wn o ~ 0 [=} o W I~ STt M

Z °6 & —— Bin < x®w @ 38

é MmO < r— \Df"z VY Ouwun N VO v NN OV

— @O 0O om ™M o r— N — [ XV W~ ™MW

E K|t 88 22 Vo = NN AN OO\

a:‘ WN M ™~ o M~ s~ ~O MY wo 1o

,.:E ~N O— OO M oo o0 o~ oo o— oo

o

3-, o N~N— ™o~ wo o~ MmO ~NoOo Mo NS O«

; NN Me oo N OO cCO oo oo ST O™

?S DO N o e Kae) ™ O ™M~ ~O ~O ™M O wno OO

L] —~n O~ OO oo oo o~ O oo N 1w

-d ~——

m

wl —N o~ 0O oY —0 M« NO — N O~ -

=l om o ~ fno o oy WO WO v ~< N

§ ww  Yuw ~ Mo N W ~rM~

i ~NO VoY WS NN T W —_—M 00 <Y W ~—u

=l ~—o N —~o ~ o < WO N~ O~ o <

S WY WwWow oM~ mm ™ w o O o
oM oM oM oM om om om om o | Samm om
>~ KN N N RO ~o R Ro RI Urho o
—~ono oo oo NN Oy OO o oo oo [Foow oo

E'—'_'_ — —— ) r—— —— —— — —— —— N — ——

&l = e

(L] o Lo # Ll

uiln o~ %] o~ o~ [}

P [t [- -] — — g [ — O < @© - < [«

52 [ ] 1 = 1 1 — t 1 [- 4 ]

[%) %] w [%) [72} puar} =wu (7

58 8 @ [8¥8 9 2 |dg 9 4 |[Ez g

17

Figure 6




803 SAN DIEGO NAVY LOCAL LABOR MARKET
UNGRADED (BLUE COLLAR

PROJECTED RELEVANT LABOR FORCE gAS OF 1978)
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g ; Data on the civilian labor force (CLF) which is not skill or wage specific is
| also needed to adequately represent affirmative action concerns and meet external
reporting requirements of Equal Employment Opportunity Commission (EEOC) and OPM.
These affirmative action concerns and how they fit into an EEQ accountability
system extend well beyond the technical computation of external RLF data. These
[ | issues are discussed in detail in (14). However, further technical work remains

in the refinement of the RLF data estimation process.

For some of the occupations further detail in the RLF data appears useful.
For example, it would be useful to separate the professional occupations
into scientists, engineers, mathematicians, accountants, etc. Further
specificity also appears to be needed for the technician occupations since the
Navy employs a considerable number of engineering technicians who exhibit
different RNS profiles than do management technicians. These extensions to the

analysis are underway.

Another area of technical concern which was not addressed is consideration
of regional recruitment areas. Examples of these would be higher graded
engineering technicians, mid-level administrative personnel, and highly skilled
craftsmen. Research to understand better the demographic characteristics of
these jobs with a regional recruitment area is underway. Once the findings of

this research is completed, the data in Appendix B will be amended accordingly.
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The issue of the relationships between the external non-Federal labor

market and the Federal labor market is being studied. This is particularly
important for upper level jobs since applicants for the most part come from the
Federal agencies. The Zip Code data will be used to obtain the percentages of
new hires or accessions which come from the Federal agencies. These

percentages will be used with data obtained from the OPM to obtain supply ratios
for the Federal work force. Then, these data will be combined on a
proportionate basis with the external non-Federal supply ratios in Appendix B to

obtain a better estimate of the Navy's external relevant labor force.

General economic considerations which extend the present analyses include
the impact of unemployment, inflation, transportation and housing costs.
Studies are underway looking at the projected impact of the above factors on

changes in wages of different RNS groups as they relate to Navy jobs.

Mobility patterns are a significant factor on the availability of workers.
This applies to both the external and internal labor markets. Preliminary
internal mobility studies indicate that minorities and women in non-professional
Navy jobs are less mobile than white males (i.e. have lower observed loss
rates). Further study of this phenomenon and its relationship with external
demographic mobility patterns is underway. This research involves coupling
external demographic models with internal flow models as part of strategic

policy making.

The main purpose of this report was to describe the Navy's EEQ external
labor market analysis capabilities and to provide the initial set of data
developed with this capability. As indicated above, considerable opportunities

for improvement of this data remain.
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Appendix A

NAVY LOCAL LABOR MARKETS

Principal City

Charleston
Pensacola
Jacksonville

Cherry Point-Camp Lejeune

Louisville
Albany
Orlando
Memphis

Beaufort-Parris Island

Key West

Panama City

Bay St. Louis
Pascagoula-Gulfport
Southeast Maine
Newport

New London

Boston

Crane

Indianaoolis

Great Lakes
Cleveland

New Orleans

Corpus Christi
Dallas-Fort Worth
Bayonne (MSC LANT)
Long IsTand
Lakehurst

Colts Neck

Trenton

New York
Washington

Norfolk
Philadelphia
Mechanicsburg
Annapolis

Patuxent River
Yorktown

Dahlgren

North Philadelphia

Warminster-Willow Grove

Quantico
Bremerton
Oak Harbor
Seattle
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Navy Code

803
805
808
809
810
811
817
824
826
828
837
840
a4
852
854
857
858
861
876
942

Principal City

San Diego

San Francisco-Alameda
Pearl Harbor
Vallejo

Long Beach

Port Hueneme
China Lake

Corona

San Mateo

San Bernading
OakTand (MSC PAC)
San Jose
Monterey

Lemoore

Concord

Yuma

Stockton

Fallon

E1 Toro

Kansas City
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Appendix B

Relevant Labor Force Statistics for Navy Labor Markets

The relevant labor force statistics were first estimated using the "available"
labor pool methodology. 1In some cases the sample sizes were too small to
obtain a reliable estimate. In such instances, the data was developed by

a number of means (i.e. repeating the next lower values, using data from
similar local areas, using trends evident across areas, etc). Further
improvement of the data are possible particularly after the results of

the 1980 Census are available,.
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